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1, 5-DIPHENYL PYRAZOLE COMPOUNDS 
FOR TREATMENT OF INFLAMMATION 

FIELD OF THE INVENTION 

5 

This invention is in the field of anti- 
inflammatory pharmaceutical agents and specifically 
relates to compounds, compositions and methods for 
treating inflammation and inflammation-associated 
10 disorders, such as arthritis. 

BACKGROUND OF THE INVENTION 

Prostaglandins play a major role in the 
15 inflammation process and the inhibition of prostaglandin 
production, especially production of PGG2 / PGH2 and PGE2 , 
has been a common target of anti-inflammatory drug 
discovery. However, common non-steroidal anti- 
inflammatory drugs (NSAIDs) that are active in reducing 
20 the prostaglandin- induced pain and swelling associated 
with the inflammation process are also active in 
affecting other prostaglandin-regulated processes not 
associated with the inflammation process. Thus, use of 
high doses of most common NSAIDs can produce severe side 
25 effects, including life threatening ulcers, that limit 
their therapeutic potential. An alternative to NSAIDs is 
the use of corticosteroids, which have even more drastic 
side effects, especially when long term therapy is 
involved. 

30 

Pyrazole compounds have been used in the 
treatment of inflammation. For example, U.S. Pat. No. 
4,146,721 to Rainer describes 1, 3 -diary lpyrazole-4 -acetic 
acid as having anti-inf lammatory, antipyretic and 
35 sedative uses. U.S. Pat. No. 4,914,121 to Sawai et al 
describes 1, 3-diarylpyrazole-4-acetic acid as having 
immune control uses. 
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20 



Canadian Patent No. 1,130,808 describes 1,3- 
diphenyl pyrazoles and 1,5 diphenyl pyrazoles, including 
compounds having a phenyi ring optionally substituted at 
the 1 position with methyl, chloro or methoxy. These 
compounds are mentioned as having anti- inflammatory, 
analgesic and anti-pyretic properties. 

EP No. 554,829. published August 11, 1993, 
describes 1,5 -diary 1 pyrazoles and 1,3-diaryl pyrazoles 
as having anti-inflammatory activity. 



Netherlands Patent No. 7,112,377 describes 1,5- 
diphenyl pyrazoles substituted at the "3" position with 
15 carboxylic acid derivatives. Such compounds are reported 
to have analgesic and anti -inflammatory activity. 

U.S. Patent No. 5,164,381 to Wachter et al 
describes 1,5 -diphenyl pyrazole compounds which are 
reported to alleviate inflammation. Propanoic acid 
derivatives are the position "3" substituents. 



U.S. Patent No. 5,051,518 to Murray et al 
describes a family of (1 ' -methoxyphenyl-5 " -aryl-3 ■ - 
25 pyrazolyl) -N-hydroxypropanamide derivatives as being 
cyclooxygenase and lipoxygenase inhibitors. Pyrazole 
compounds, where haloalkyl radicals are the 3'- 
substituents, are also reported as intermediates. 

30 u - s - Pat. No. 5,134,142 to Matsuo et al 

describes 1,5-diaryl pyrazoles, and specifically, l-(4- 
f luoropheny 1 ) -5- [4- (methylsulf onyl ) phenyl ] -3 - 
trifluoromethyl pyrazole, as having anti -inflammatory 
activity. _ _ 

35 
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DESCRIPTION OF THE INVENTION 

A class of 1,5-diphenyl pyrazole compounds 
useful in treating inflammation and inflammation-related 
5 disorders is defined by Formula I: 



R 2 




wherein R 1 is alkylsulfonyl; wherein R 2 is haloalkyl; and 
10 wherein r3 is one or more groups selected from hydrido 
and halo; or a pharmaceutically-acceptable salt thereof. 

Compounds of Formula I would be useful for the 
treatment of inflammation in a subject, and for treatment 

15 of other inflammation-associated disorders, such as an 
analgesic in the treatment of pain and headaches, or as 
an antipyretic for the treatment of fever. For example, 
compounds of Formula I would be useful to treat 
arthritis, including but not limited to rheumatoid 

20 arthritis, spondyloarthopathies , gouty arthritis, 

systemic lupus erythematosus, osteoarthritis and juvenile 
arthritis. Such compounds of Formula I would be useful in 
the treatment of asthma, bronchitis, menstrual cramps, 
tendinitis, bursitis, and skin related conditions such as 

25 psoriasis, eczema, burns and dermatitis. Compounds of 

Formula I also would be useful to treat gastrointestinal 
conditions such as inflammatory bowel syndrome, Crohn's 
disease, gastritis, irritable bowel syndrome and 
ulcerative colitis. Compounds of Formula I would be 

30 useful in treating inflammation in such diseases as 
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vascular diseases, migraine headaches, periarteritis 
nodosa, thyroiditis, aplastic anemia, Hodgkin's disease, 
sclerodoma, rheumatic fever, type I diabetes, myasthenia 
gravis, sarcoidosis, nephrotic syndrome, Behcet's 
syndrome, polymyositis, hypersensitivity, conjunctivitis, 
gingivitis, swelling occurring after injury, myocardial 
ischemia, and the like. The compounds are useful as anti- 
inflammatory agents, such as for the treatment of 
arthritis, with the additional benefit of having 
significantly less harmful side effects. 



10 



A preferred class of compounds embraced by 
Formula I consists of those compounds wherein R 1 is 
methylsulfonyl,- wherein R 2 is selected from 
15 trifluoromethyl, chlorodif luoromethyl, dif luoromethyl , 

pentafluoroethyl and heptaf luoropropyl; and wherein R 3 is 
fluoro or chloro; and pharmaceutically-acceptable salts 
thereof. 



20 A more preferred class of compounds embraced by 

Formula I consists of those compounds wherein R 1 is 
methylsulfonyl; wherein R 2 is trifluoromethyl; and 
wherein R 3 is fluoro; and pharmaceutcally-acceptable 
salts thereof. 

25 

Within Formula I there is a subclass of high 
interest as represented by Formula II 




30 
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wherein P> is alkylsuif onyi ; wherein r2 is haloaikyl; and 
wherein R 3 is halo or hydrido; or a pharmaceuticaily- 
acceptable sale thereof. 

A preferred class of compounds embraced by 
Formula II consists of those compounds wherein R 1 is 
methylsulfonyl; wherein R 2 is selected from 
trifluoromethyl, chlorodif luoromethyl , dif luoromethyl , 
pentafluoroethyl and heptaf luoropropyl; and wherein R 3 is 
fluoro or chloro; and pharmaceutically-acceptable salts 
thereof . 



A more preferred class of compounds embraced by 
Formula II consists of those compounds wherein R 1 is 
15 methylsulfonyl; wherein R 2 is trifluoromethyl; and 

wherein R 3 is fluoro; and pharmaceutically-acceptable 
salts thereof. 



A family of specific compounds of particular 
interest embraced by Formula II consists of compounds and 
pharmaceutically-acceptable salts thereof as follows: 



l-[4- (methylsulfonyl) phenyl] -5- (4-f luorophenyl) -3- 
trif luoromethyl-lH-pyrazole ; 
25 1- [4- (methylsulf onyDphenyl] -5- (4-chlorophenyl) -3- 

(trif luoromethyl) -lH-pyrazole; 
1- [4- (methylsulf onyDphenyl] -5- (4-bromophenyl) -3- 

( trifluoromethyl ) -lH-pyrazole ; 
l-[4- (methylsulfonyl) phenyl] -5- (4-iodophenyl) -3- 
3 0 (trifluoromethyl) -lH-pyrazole ; 

1- [4- (methylsulfonyl) phenyl] -5- (phenyl) -3- 

( trif luoromethyl ) pyrazole ; 
l-[4- (methylsulfonyl) phenyl] -5- (4-f luorophenyl) -3- 

_ ( chlorodif luoromethyl ) -lH-pyrazole; 

35 l-[4- (methylsulfonyl) phenyl] -5- (4-chlorophenyl) -3- 

( chlorodi f luoromethyl ) - lH-pyrazo 1 e ; 
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l-[ 4- (methylsulfonyi: phenyl] -3- (4-bromophenylS -3- 

(chlorodif luoromethy 1) -IH-pyrazole; 
1 - [ 4 - { me t hy lsui f ony i ] phenyl ] - 5 - ( 4 - iodopheny 1 ) - 3 - 

( chlorodi f luoromethy 1 ) - 1H -pyrazo 1 e ; 
5 1- [4- (methylsulfonyi) phenyl] -5- (phenyl) -3- 

( chlorodif luoromethy 1 ) - lH-pyrazole ; 
l-[4- (methylsulfonyl)phenyl] -5- <4-f luorophenyl) -3- 

(difluoromethyl) -lH-pyrazole; 
1- [ 4 - ( methylsulfonyi ) phenyl ] - 5 - ( 4 -chloropheny 1 ) -3 - 
10 (dif luoromethy 1) -lH-pyrazole; 

1- [4- (methylsulfonyi) phenyl] -5- (4-bromophenyi) -3- 

( dif luoromethy!; -IH-pyrazole; 
l-[4- (methylsulfonyi) phenyl] -5- (4-iodophenyl) -3- 

( dif luoromethy 1) -lH-pyrazole; 
15 l-[ 4- (methylsulfonyi) phenyl] -5- (phenyl) -3- 

(difluoromethyl) -IH-pyrazole; 
l-[4-(methylsulfonyl)phenyl] -5- ( 4- f luorophenyl) -3- 

(pentaf luoroethyl) -IH-pyrazole; 
l-[ 4- (methylsulfonyi) phenyl] -5- (4 -chloropheny 1) -3- 
20 (pentaf luoroethyl) -IH-pyrazole; 

1* [ 4 - (methylsulfonyi ) phenyl] - 5 - ( 4-bromophenyl ) -3 - 

(pentaf luoroethyl) -lH-pyrazole; 
l-[4- (methylsulfonyi) phenyl] -5- (4-iodophenyl) -3- 

(pentaf luoroethyl) -IH-pyrazole; 
25 l-[4- (methylsulfonyi) phenyl] -5- (phenyl) -3- 

(pentaf luoroethyl ) pyrazole ; 
1- [4- (methylsulfonyi) phenyl] -5- (4- f luorophenyl) -3- 

(heptaf luoropropyl) -lH-pyrazole; 
1- [4- (methylsulfonyi) phenyl] -5- (4-chlorophenyl) -3- 
30 (heptaf luoropropyl) -lH-pyrazole; 

1- [ 4 - (methylsul f ony 1 ) phenyl ] - 5 - ( 4 -bromopheny 1 ) -3 - 

(heptaf luoropropyl) -lH-pyrazole; 
l-[4- (methylsulfonyi) phenyl] -5- (4-iodophenyl) -3- 

(heptafluoropropyl)_-lH-pyrazole; and 
35 l-{4- (methylsulfonyi) phenyl] -5- (phenyl) -3- 

( heptaf luoropropyl) -lH-pyrazole. 
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Where the term "alkyl" is used, either aione or 
within other terms such as "haloalkyl" and 
"alkylsulfonyl" , it embraces linear or branched radicals 
having one to about twenty carbon atoms or, preferably, 
5 one to about twelve carbon atoms. More preferred alkyl 
radicals are "lower alkyl" radicals having one to about 
ten carbon atoms. Most preferred are lower alkyl radicals 
having one to about five carbon atoms. Examples of such 
radicals include methyl, ethyl, n-propyl, isopropyl, n- 

10 butyl, isobutyl, sec-butyl, tert -butyl, pentyl, iso-amyl, 
hexyl, octyl and the like. The term "halo- means halogens 
such as fluorine, chlorine, bromine or iodine atoms. The 
term "hydrido" denotes a single hydrogen atom (H) . This 
hydrido radical may be attached, for example, to an 

15 oxygen atom to form a hydroxyl radical or two hydrido 
radicals may be attached to a carbon atom to form a 
methylene (-CH2-) radical. The term "haloalkyl- embraces 
radicals wherein any one or more of the alkyl carbon 
atoms is substituted with halo as defined above. 

20 Specifically embraced are monohaloalkyl , dihaloalkyl and 
polyhaloalkyl radicals. A monohaloalkyl radical, for one 
example, may have either a bromo, chloro or a fluoro atom 
within the radical. Dihalo radicals may have two of the 
same halo atoms or a combination of different halo 

25 radicals and polyhaloalkyl radicals may have more than 
two of the same halo atoms or a combination of different 
halo radicals. "Alkylsulfonyl" embraces alkyl radicals 
attached to a sulfone radical (-S02-), which in turn is 
attached directly to the phenyl ring of Formula I or 

30 Formula II, where alkyl is defined as above. 

The present invention comprises a 
pharmaceutical composition for the treatment of 
inf lamination^and-in-f lammaM-on^associ-ated:. disorders , such 
35 as arthritis, comprising a therapeutically-eff ective 

amount of a compound of Formula I in association with at 
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least one pharmaceutically-acceptable carrier, adjuvant 
or diluent. 

The present invention also comprises a 
5 therapeutic method of treating inflammation or 

inflammation-associated disorders in a subject, the 
method comprising administering to a subject having such 
inflammation or disorder a therapeutically-ef f ective 
amount of a compound of Formula I. 

10 

Also included in the family of compounds of 
Formula I are the pharmaceutical^ -acceptable salts 
thereof. The term "pharmaceutically-acceptable salts" 
embraces salts commonly used to form alkali metal salts 

15 and to form addition salts of free acids or free bases. 
The nature of the salt is not critical, provided that it 
is pharmaceutically-acceptable. Suitable 
pharmaceutically-acceptable acid addition salts of 
compounds of Formula I may be prepared from an inorganic 

20 acid or from an organic acid. Examples of such inorganic 
acids are hydrochloric, hydrobromic, hydroiodic, nitric, 
carbonic, sulfuric and phosphoric acid. Appropriate 
organic acids may be selected from aliphatic, 
cycloaliphatic, aromatic, araliphatic, heterocyclic, 

25 carboxylic and sulfonic classes of organic acids, example 
of which are formic, acetic; propionic, succinic, 
glycolic, gluconic, lactic, malic, tartaric, citric, 
ascorbic, glucuronic, maleic, fumaric, pyruvic, aspartic, 
glutamic, benzoic, anthranilic, mesylic, salicyclic, 

30 salicyclic, p-hydroxybenzoic, phenylacetic, mandelic, 
embonic (pamoic) , methanesulfonic, ethanesulfonic, 
benzenesulfonic, pantothenic, 2-hydroxyethanesulfonic, 
toluenesulfonic, sulfanilic, cyclohexylaminosulfonic, 
stearic , algenic , P -hydroxybutyric , ^salicyclic , 

35 galactaric and galacturonic acid. Suitable 

pharmaceutically-acceptable base addition salts of 
compounds of Formula I include metallic salts made from 



WO 95/15315 



9 



PCT/US94/12718 



aluminum, calcium, lithium, magnesium, potassium, sodium 
and zinc or organic salts made from N,N'- 
dibenzylethylenediamine, chloroprocaine, choline, 
diethanolamine, ethylenediamine, meglumine (N- 
5 methylglucamine) and procaine. All of these salts may be 
prepared by conventional means from the corresponding 
compound of Formula I by reacting, for example, the 
appropriate acid or base with the compound of Formula I. 

10 GENERAL METHOD OF SYNTHESIS 

The compounds of Formula I can be prepared 
according to the following procedures of Schemes I-II, 
wherein the r!-R 3 substitutions are as defined for 

15 Formula I, above. In step 1 of synthetic Scheme I, a 
halo-substituted acetophenone is treated with sodium 
methoxide and an ester to give the 1- (halophenyl) -4- 
haloalkyl-l,3-dione as detailed in the method of Reid and 
Calvin, J. Amer. Chem. Snr. . 22, 2948-2952 (1950). In 

20 step 2, the dione, as its enol form, is subsequently 

reacted with 4- (alkylsulfonyl)phenylhydrazine in a protic 
solvent, such as acetic acid or an alcohol The reaction 
product is a mixture of 5- (4 -halophenyl) -1- { 4- 
(alkylsulfonyl)phenyl]-3-(haloalkyl)pyrazole, which is 

25 embraced by Formula I, and its isomer, compound B, 3- (4- 
halophenyl ) -l-[4-( alky Isulf ony 1 ) phenyl ] -5 - (haloalkyl ) 
pyrazole. Separation of the desired product from its 
isomer can be achieved by high performance liquid 
chromatography (HPLC) . 
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SCHEME T 



R3 ~0* 



NaOCH 3 , RXOgEt 




=/ O 



4-R'PhNHNH 2 
AcOH, A 




R1-Q_N 




B 



10 



15 



Alternatively, the compounds embraced by 
Formula I can be prepared, as shown in Scheme II. in 
step 1, haloacetophenone is reacted with sodium hydride 
in an anhydrous aprotic solvent, such as tetrahydrofuran 
or dimethylformamide, and subsequently reacted with 
gaseous haloacetonitrile to produce 3-amino-l-halophenyl- 
3-haloalkyl-alkenyl-l-one. in step 2, the aminoalkenylone 
is hydrolyzed with 6 N hydrochloric acid to yield 1- 
(halophenyl)-3-(haloalkyl)-l,3-dione existing as its enol 
form. In step 3, the dione is reacted with 4- 
(alkylsulfonyl) phenyl hydrazine to give the desired 
compounds embraced by Formula I after HPLC purification. 
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SCHEME IT 

1 . NaH, THF, 0°C 
O 2. R 2 CN R2 




H a O + 



t 




4-R'PhNHNH 2 
AcOH, A 



t 





B 



The following examples contain detailed 
d scriptions of the methods of preparation of compounds 
of Formula l-ll. These detailed descriptions fall within 
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che scope, and serve to exemplify, che above described 
General Synthetic Procedures which form part of the 
invention. These detailed descriptions are presented for 
illustrative purposes only and are not intended as a 
5 restriction on the scope of the invention. All parts are 
by weight and temperatures are in Degrees centigrade 
unless otherwise indicated. 

Example 1. 

10 




SOgCHg 



5-<4-Fluorophenyl) -1- [4- (methylsulf onyl ) phenyl] -3- 
( tr if luoromethyl ) pyrazole . 

15 

Step 1, Preparation of 3-annnn- l- (4-f liiorophem/1 ) -4 . 4 . A- 
t r i f luor o -2-hitPn-l-nnp, 

To a mixture of 13.2 g (0.33 mol) of 60% sodium 
20 hydride oil dispersion and 200 mL of anhydrous THF cooled 
in an ice bath, was added 4-fluoroacetophenone in a 30 
minute period. The reaction mixture was stirred at room 
temperature for 15 minutes then was cooled in an ice 
bath. To the above mixture was passed 48.7 g of gaseous 
25 trif luoroacetonitrile over a two hour period while the 
reaction was monitored by gas chromatography . The 
reaction mixture was quenched with methanol, poured into 
~~ water" and" extracted "wiTfiTntethy lene chloride . The" 
methylene chloride extract was dried over K2CO3 and 
30 concentrated to give 85 g of a brown oil. Purification by 
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HPLC (2.5 % ethyl acetate-hexane) gave 3.3 g of 4- (4- 
f luorophenyl ) -2 , 6-bis ( trif luoromethyl ) pyrimidine in the 
first fraction and 30.1 g (60%) of the Step 1 
intermediate in the second fraction. 

5 

Step 2, Preparation of l- u-f inn r ophenvi ) -a . a 4- 
trif luoro-l . j-but-.anpri-ii^ 

To a mixture of 1.15 g (5 mmol) of the 
10 intermediate of Step 1, 20 mL of ether and 6 mL of 

concentrated hydrochloric acid with 10 mL of water was 
stirred at room temperature for 20 hours. The ether layer 
was separated, dried over magnesium sulfate and 
concentrated to give Step 2 intermediate. 

15 

Step 3. Prenaraf.ion nf S- (4-Plnnrnnh mvi ) -i - f 
(methvlsulfonvl Inhpnvl 1 fi-r-i f luoTvyngi-hvllnv-rarnlg 

To Step 2 intermediate was added 0.92 g (5 

20 mmol) of 4- (methylsulfonyl)phenylhydrazine and 20 mL of 
acetic acid. The reaction mixture was heated at 85 °C for 
18 hours, cooled, and poured into water. The organic 
layer was extracted into methylene chloride (2x100 mL) . 
The methylene chloride extract was dried over magnesium 

25 sulfate and concentrated. The residue was purified by 

HPLC (30% ethyl acetate-hexane) . The first fraction gave 
0.5 g of 3- (4-f luorophenyl) -1- [4- (methylsulfonyl) phenyl] - 
5-(trifluoromethyl)pyrazole, mp 158-160 °C, !h nmr 
(CDCI3) d 8.1 (d, 2H),.7.7-7.9 (m, 4H) , 7.1-7.2 (m, 3H) , 

30 3,1 (s, 3H>, 19f nmr (CDCI3) d -57.41 (3F) , -112.24 (IF), 
13 C nmr (CDCI3) d 163.3 (d, UCF = 249.7), 151.78, 
143.25, 140.89, 134.0 (q, 2JCF = 40), 128.71, 127.74 (d, 
3JCF = 8.1), 127.36 (d, 4JCF = 2.3), 119.57 (q, UCF = 
269.5), 115.95 (d, 3JCF = 22.3), 107.45 (q, 3JCF = 2.3), 

35 44.52. The second fraction gave 0.5 g of 5-(4- 
fluorophenyl) -1- [4- (methylsulfonyl) phenyl] -3- 
( trif luorome thy Dpyrazole, mp 140-142 °C, nmr (CDCI3) 
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14 

d 7.95 (d, 2H), 7.30 (d, 2H) , 7.15 (dd, 2H) , 7.05(dd, 
2H), 6.79 s, 1H), 3,1 (s, 3H) , 19f ninr (CDC1 3 ) d -62.78 
(3 F), -110.21 (IF), 13 C nmr -CDCl3> d 163.3 fd, 1JCF = 
251.9), 144.27 (q, 2JCF=38.S), 144.18, 143.13, 140.15, 
130.88 (d, 3JCF = 8.2), 128.64, 125.69, 124.71 (d, 4JCF 
3.5), 120.95 (q, 1JCF = 269.4), 116.4 (d, 2JCF = 22.3), 
106.83, 44.42. 

B 1 0 L 0 G I CAL E VALDAT I ON 

Rat Carrageenan Foot Pad Edema Test 



The carrageenan foot edema test was performed 
with materials, reagents and procedures essentially as 

15 described by Winter et al (Proc. £or . Exp. Bin! , Mori , 

HI, 544 (1962)). Male Sprague-Dawley rats were selected 
in each group so that the average body weight was as 
close as possible. Rats were fasted with free access to 
water for over sixteen hours prior to the test. The rats 

20 were dosed orally (1 mL) with compounds suspended in 
vehicle containing 0.5% methylcellulose and .025% 
surfactant, or with vehicle alone. One hour later a 
subplantar injection of 0.1 mL of 1% solution of 
carrageenan/ sterile 0.9% saline was administered and the 

25 volume of the injected foot was measured with a 

displacement pie thysmometer .connected to a pressure 
transducer with a digital indicator. Three hours after 
the injection of the carrageenan, the volume of the foot 
was again measured. The average foot swelling in a group 

30 of drug-treated animals was compared with that of a group 
of placebo -treated animals and the percentage inhibition 
of edema was determined (Ott ernes s and Bliven, Laboratory 
MQdelS fgr Testing NSriTPff, in Non-steroidal Anti- 
inflammatory Druos. (j. Lombardino, ed. 1985) ) . Results 

35---are shown— in-Table I.-™ — 
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Rat Car rageenan- induced Analgesia Test 

The analgesia test using rat carrageenan was 
performed with materials, reagents and procedures 
5 essentially as described by Hargreaves et al ( Pain . 22., 
77 (1988)). Male Sprague-Dawley rats were treated as 
previously described for the Carrageenan Foot Pad Edema 
test. Three hours after the injection of the carrageenan, 
the rats were placed in a special plexiglass container 

10 with a transparent floor having a high intensity lamp as 
a radiant heat source, positionable under the floor. 
After an initial twenty minute period, thermal 
stimulation was begun on either the injected foot or on 
the contralateral uninjected foot, A photoelectric cell 

15 turned off the lamp and timer when light was interrupted 
by paw withdrawal. The time until the rat withdraws its 
foot was then measured. The withdrawal latency in 
seconds was determined for the control and drug-treated 
groups, and percent inhibition of the hyperalgesic foot 

20 withdrawal determined. Results are shown in Table I. 
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TABLE I . 



RAT PAW EDEMA 

% Inhibition 
@ lCma/ka body w»igh r 



ANALGESIA 

% Inhibition 
-2 — 2Qma/ka hndv wPinhr 



Example 1 



38 



37 



10 Also embraced within this invention is a class 

of pharmaceutical compositions comprising one or more 
compounds of Formula I in association with one or more 
non- toxic, pharmaceutical^ acceptable carriers and/or 
diluents and/or adjuvants (collectively referred to 

15 herein as "carrier" materials) and, if desired, other 
active ingredients. The compounds of the present 
invention may be administered by any suitable route, 
preferably in the form of a pharmaceutical composition 
adapted to such a route, and in a dose effective for the 

20 treatment intended. The compounds and composition may, 
for example, be administered intravascular ly, 
intraperitoneally; subcutaneously, intramuscularly or 
topically. 



25 F or oral administration, the pharmaceutical 

composition may be in the form of, for example, a tablet, 
capsule, suspension or liquid. The pharmaceutical 
composition is preferably made in the form of a dosage 
unit containing a particular amount of the active 

30 ingredient. Examples o£ such dosage units are tablets or 
capsules. The active ingredient may also be administered 
by injection as a composition wherein, for example, 
saline, dextrose or water may be used as a suitable 
— — -carrier^ - 



The amount of therapeutically active compound 
that is administered and the dosage regimen for treating 
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a disease condition with the compounds and/or 
compositions of this invention depends on a variety of 
factors, including the age, weight, sex and medical 
condition of the subject, the severity of the disease, 
5 the route and frequency of administration, and the 

particular compound employed, and thus may vary widely. 
The pharmaceutical compositions may contain active 
ingredient in the range of about 0.1 to 2000 mg, 
preferably in the range of about 0,5 to 500 mg and most 

10 preferably between about 1 and 100 mg. A daily dose of 
about '0.01 to 100 mg/kg body weight, preferably between 
about 0.1 and about 50 mg/kg body weight and most 
preferably from about 1 to 20 mg/kg body weight, may be 
appropriate. The daily dose can be administered in one to 

15 four doses per day. 

For therapeutic purposes, the compounds of this 
invention are ordinarily combined with one or more 
adjuvants appropriate to the indicated route of 

20 administration. If administered per os . the compounds may 
be admixed with lactose, sucrose, starch powder, 
cellulose esters of alkanoic acids, cellulose alkyl 
esters, talc, stearic acid, magnesium stearate, magnesium 
oxide, sodium and calcium salts of phosphoric and 

25 sulfuric acids, gelatin, acacia gum, sodium alginate, 

polyvinylpyrrolidone, and/or polyvinyl alcohol, and then 
tableted or encapsulated for convenient administration. 
Such capsules or tablets may contain a controlled-release 
formulation as may be provided in a dispersion of active 

30 compound in hydroxypropylmethyl cellulose. Formulations 
for parenteral administration may be in the form of 
aqueous or non-aqueous isotonic sterile injection 
solutions or suspensions. These solutions and suspensions 
may be prepared from sterile powders or granules having 

35 one or more of the carriers or diluents mentioned for use 
in the formulations for oral administration. The 
compounds may be dissolved in water, polyethylene glycol. 
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propylene glycol, ethanoi, corn oil, cottonseed oil, 
peanut oil, sesame oil, benzyl alcohol, sodium chloride, 
and/or various buffers. Other adjuvants and modes of 
administration are well and widely known in the 
5 pharmaceutical art. 

Although this invention has been described with 
respect to specific embodiments, the details of these 
10 embodiments are not to be construed as limitations. 
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What is claimed is: 

1. A compound of Formula I 




(I) 



wherein R 1 is alkylsulf onyl; 
10 wherein R 2 is haloalkyl; 

wherein R 3 is one or more groups selected from 
hydrido and halo; 

or a pharmaceutically-acceptable salt thereof. 

15 2. Compound of Claim 1 or a pharmaceutically- 

acceptable salt thereof, wherein R 1 is methylsulfonyl; 
wherein R 2 is selected from -CF3, -CF2C1, -CF2H, -CF2CF3 
and -CF2CF2CF3 ; and wherein R 3 is one or more groups 
selected from fluoro and chloro. 



3 . Compound of Claim 1 or a pharmaceutically- 
acceptable salt thereof, wherein R 1 is methylsulfonyl; 
wherein R 2 is trif luoromethyl; and wherein R 3 is fluoro. 
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4. A compound of Formula II 




(ID 



wherein R 1 is alkylsulfonyl; 

wherein R 2 is haioalkyl; 

wherein R 3 is hydrido or halo; 

or a pharmaceutically-acceptable salt thereof. 

10 

5. Compound of Claim 4 or a pharmaceutically- 
acceptable salt thereof, wherein Rl is methylsulfonyl; 
wherein r2 is selected from -CF3, -CF2C1, -CF2H, -CF2CF3 
and -CF2CF2CF3; and wherein r3 is fluoro or chloro. 



15 



6. Compound of Claim 4 or a pharmaceutically- 
acceptable salt thereof, wherein r1 is methylsulfonyl; 
wherein r2 is trifluoromethyl; and wherein r3 is fluoro. 



20 



7. Compound of Claim 4 selected from compounds, 
or their pharmaceutically-acceptable salts, of the group 
of compounds consisting of 

l-[4- (methylsulfonyl) phenyl] -5- (4-f luorophenyl) -3- 
tri f luoromethyl -lH-pyrazole ; 
25 1 -t4-(methylsulfonyl)phenyl]-5-(4-chlorophenyl)-3- 
( trifluoromethyl) -lH-pyrazole; 
1- [4- (methylsulfonyl) phenyl] -5- (4-bromophenyl) -3- 

( trifluoromethyl) -lH-pyrazole; 
l-[4- (methylsulfonyl) phenyl] -5- (4-iodophenyl) -3- 
30 (trifluoromethyl) -lH-pyrazole; 
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1- [4 - (methylsulfonyl) phenyl] -5- (phenyl) -3- 

( trif luoromethy i ) pyrazole ; 
1- [4- (methylsulfonyl) phenyl] -5- ( 4 - f luor opheny i ) - 3 - 

(chlorodif luoromethy 1) -lH-pyrazole; 
5 1- 1 4- (methylsulfonyl) phenyl] -5- ( 4 -chlor opheny .1) -3- 

( chlorodif luoromethyl) -lH-pyrazole; 
l-[4- (methylsulfonyl) phenyl] -5- (4-bromophenyl) -3- 

( chlorodif luoromethyl) -IH-pyrazole; 
l-[4- (methylsulfonyl) phenyl] -5- (4-iodophenyl) -3- 
10 (chlorodif luoromethyl ) -IH-pyrazole; 

1- [4- (methylsulfonyl) phenyl] -5- (phenyl) -3- 

( chlorodif luoromethy 1 ) - lH-pyrazole ; 
1- [4- (methylsulf onyDphenyl] -5- (4-f luorophenyl) -3- 

(dif luoromethyl) -lH-pyrazole; 
15 1- [4- (methylsulfonyl) phenyl] -5- (4-chlorophenyl) -3- 

(dif luoromethyl) -IH-pyrazole; 
l-[4- (methylsulfonyl) phenyl] -5- (4-bromophenyl) -3- 

( dif luoromethy 1) -IH-pyrazole; 
1- [ 4 - ( methy lsul f ony 1 ) phenyl ] - 5 - ( 4 - iodopheny 1 ) - 3 - 
20 (dif luoromethyl) -IH-pyrazole; 

l-[4- (methylsulfonyl) phenyl] -5- (phenyl) -3- 

(dif luoromethyl ) -IH-pyrazole ; 
l-[4- (methylsulf onyDphenyl] -5- (4-f luorophenyl) -3- 

(pentaf luoroethyl ) -lH-pyrazole ; 
25 1- [4- (methylsulf onyDphenyl] -5- (4-chlorophenyl) -3- 

(pentaf luoroethyl) -lH-pyrazole; 
1- (4- (methylsulfonyl) phenyl] -5- (4-bromophenyl) -3- 

(pentaf luoroethyl) -IH-pyrazole; 
1- [ 4 - (methylsulfonyl ) phenyl ] - 5 - ( 4-iodophenyl ) -3 - 
30 (pentaf luoroethyl ) -lH-pyrazole ; 

1 - [ 4 - ( me thy lsul f ony 1 ) phenyl ] - 5 - ( phenyl ) - 3 - 

(pentaf luoroethyl) pyrazole ; 
l-[4- (methylsulfonyl) phenyl] -5- (4-f luorophenyl) -3- 

(heptaf luoropropyl ) -lH-pyrazole ; 
35 l-[4- (methylsulfonyl) phenyl] -5- (4-chlorophenyl) -3- 

(heptaf luoropropyl) -lH-pyrazole; 
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1 - [ 4 - ( me thy lsul f ony i ) phenyl ] - 5 - ( 4 -bromopheny 1 ) - 3 - 
( heptaf luoropropy 1 ) - lH-pyrazole ; 

1- [4- (methylsulfonyl) phenyl] -5- (4-iodophenyl) -3- 
( heptaf luoropropy 1) -lH-pyrazole; and 
5 1- [ 4- (methylsulfonyl ) phenyl ] -5- (phenyl ) -3 - 

(heptaf luoropropy 1) -lH-pyrazole. 

8. Compound of Claim 4 which is l-[4- 
(methy lsul f ony 1) phenyl] -5- (4-f luorophenyl) -3- 
10 trif luoromethyl-lH-pyrazole, or a pharmaceutically- 
acceptable salt thereof. 
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9. A pharmaceutical composition comprising a 
therapeutically-ef f ective amount of a compound and a 
pharmaceutically-acceptable carrier or diluent, said 
compound selected from a family of compounds of Formula 
5 II 



R 2 




wherein R 1 is alkylsulfonyl; 
10 wherein R 2 is haloalkyl; 

wherein R 3 is halo or hydrido; 

or a pharmaceutically-acceptable salt thereof. 

10. Composition of Claim 9 wherein R 1 is 

15 methylsulfonyl; wherein R 2 is selected from -CF3, -CF2CI, 
-CF2H f -CF2CF3 and -CF2CF2CF3 ; and wherein R 3 is fluoro 
or chloro; or a pharmaceutically-acceptable salt, thereof. 

11. Composition of Claim 10 wherein R 1 is 
20 methylsulfonyl; wherein R 2 is trifluoromethyl; and 

wherein R 3 is fluoro; or a pharmaceutically-acceptable 
salt thereof. 

12. Composition of Claim 11 wherein said anti- 
25 inflammatory compound is selected from compounds, and 

their pharmaceutically-acceptable salts, of the group of 

compounds consisting -of — ~ ... 

1- [4- (methylsulfonyl)phenyl] -5- (4-f luorophenyl) -3- 
trif luoromethyl-lH-pyrazole ; 
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10 



15 



20 



25 



30 



35 



l-[4- 
l-[4- 
l-[4- 
l-[4- 
l-[4- 
l-[4- 
l-[4- 
1-14- 
l-[4- 
l-[4- 
l-[4- 
l-{4- 
l-[4- 
l-[4- 
l-[4- 
1-14- 
l-[4- 
l-[4- 



i methylsuif onyl ) phenyl ] -5 - { 4 -chlorophenyl ) -3 
'.trif luoromethyl) -IH-pyrazole; 
(methylsuif onyl) phenyl] -5- < 4 -bromophenyl ) -3- 
(trifluoromethyl) -IH-pyrazole; 
(methylsuif onyl) phenyl] -5- (4-iodophenyl) -3- 
(trifluoromethyl) -IH-pyrazole; 
(methylsuif onyl) phenyl] -5- (phenyl) -3- 
( tr i f luoromethy 1 ) pyrazole ; 
(methylsuif onyl) phenyl] -5- (4-f luorophenyl) 
( chlorodif luoromethy 1 ) -IH-pyrazole ; 
(methylsuif onyl) phenyl] -5- (4 -chlorophenyl) 
( chlorodif luoromethy 1 ) -IH-pyrazole ; 
( methylsuif onyl ) phenyl ] -5 - ( 4 -bromophenyl ) -3 - 
(chlorodif luoromethy 1 ) -IH-pyrazole; 
(methylsuif onyl) phenyl] -5- (4-iodophenyl) -3- 
( chlorodif luoromethy 1) -IH-pyrazole; 
( methylsul f onyl ) phenyl ] -5 - (phenyl ) -3 - 
( chlorodif luoromethy 1 ) -IH-pyrazole ; 
( methylsul fonyl) phenyl] -5- (4-f luorophenyl) -3 
(dif luoromethyl) -IH-pyrazole; 
(methylsuif onyl) phenyl] -5- (4 -chlorophenyl) -3 
(dif luoromethyl) -IH-pyrazole; 
(methylsuif onyl) phenyl] -5- (4 -bromophenyl) -3- 
(dif luoromethyl) -IH-pyrazole; 
( methylsuif onyl ) phenyl ] -5 - ( 4-iodophenyl ) -3 - 
(dif luoromethyl) -IH-pyrazole ; 
(methylsul fonyl) phenyl] -5- (phenyl) -3- 
( dif luoromethyl) -IH-pyrazole; 
(methylsuif onyl) phenyl] -5- (4-f luorophenyl) -3 
( pent af luoroe thy 1) -IH-pyrazole; 
(methylsuif onyl) phenyl] -5- (4 -chlorophenyl) -3 
(pentaf luoroethyl) -IH-pyrazole; 
(methylsuif onyl) phenyl] -5- (4 -bromophenyl) -3- 
( pentaf luoroethyl) -IH-pyrazole; 
( methylsuif onyl ) phenyl ] -5 - ( 4-iodophenyl ) -3 - 
(pentaf luoroethyl) -IH-pyrazole; 



3- 



3- 
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l-[4- i methyisulfonyl) phenyl] -5- (phenyl) -3 - 

(pentafluoroethyl)pyrazole; 
l-[4- (methylsulfonyl) phenyl] -5- (4-f luorophenyi) -3 

(heptafluoropropyl) -lH-pyrazole; 
5 1 - [ 4 - ( methylsulfonyl ) phenyl ] - 5 - ( 4 - chloropheny 1 } - 3 ■ 

(heptafluoropropyl) -lH-pyrazole; 
l-[ 4- (methylsulfonyl) phenyl] -5- (4-bromophenyi) -3- 

( heptafluoropropyl) -IH-pyrazole; 
l-[4- (methylsulfonyl) phenyl] -5- (4-iodophenyl) -3- 
10 (heptafluoropropyl) -IH-pyrazole; and 

1- [4- (methylsulfonyl) phenyl] -5- (phenyl) -3- 

( heptafluoropropyl) -lH-pyrazole. 

13 . Composition of Claim 12 wherein said 
15 compound is 1- [4- (methylsulf onyDphenyl] -5- (4- 

fluorophenyl) -3-trif luoromethyl-lH-pyrazole, or a 
pharmaceutically-acceptable salt thereof . 
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14. A method of treating inflammation or an 
inflammation-associated disorder, said method consisting 
of administering to a subject having said inflammation or 
said inflammation-associated disorder, a therapeutically - 
5 effective amount of a compound of Formula II 



R 2 




wherein R 1 is alkylsulfonyl; 
10 wherein R 2 is haloalkyl; 

wherein R 3 is hydrido or halo; 

or a pharmaceutically-acceptable salt thereof. 

15. The method of Claim 14 wherein R 1 is 

15 methylsulfonyl; wherein R 2 is selected from -CF3, -CF2CI, 
-CF2H, -CF2CF3 and -CF2CF2CF3; and wherein r3 is fluoro 
or chloro; or a pharmaceutically-acceptable salt thereof. 

16. The method of Claim 15 wherein said 
20 compound is selected from compounds, and their 

pharmaceutically-acceptable salts, of the group of 
compounds consisting of 

L-[4- (methylsulfonyl) phenyl] -5- (4-f luorophenyl) -3- 
trif luoromethyl-lH-pyrazoie ; 
2 5 1- [4- (methylsulfonyl) phenyl] -5- (4-chlorophenyl) -3- 

(trif luoromethyl) -lH-pyrazole; 
1- [4- (methylsulfonyl) phenyl] -5-J4-bromophenyl) -3- 

( tr if luoromethyl ) -lH-pyrazole ; 
1- [4- (methylsulfonyl) phenyl] -5- (4-iodophenyl) -3- 
30 (trif luoromethyl) -lH-pyrazole; 
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1- [4- (methylsulfonyl) phenyl] -5- (phenyl) -3- 

(trifluoromethyl)pyrazole; 
1- [4- (methylsulfonyl) phenyl] -5- (4-f luorophenyl) -3- 

(chlorodif luoromechyl ) -lH-pyrazole ; 
5 1 -[ 4 -(mechylsulfonyl)phenyl]-5-(4-chlorophenyl)-3- 

( chlorodif luoromethyl ) -lH-pyrazole; 
1- [4 - (mechylsulf onyl ) phenyl ] -5 - ( 4 -bromophenyl ) -3 - 

(chlorodif luoromethyl ) -lH-pyrazole ; 
1- [ 4 - (methylsulfonyl ) phenyl ] -5 - ( 4-iodophenyl ) -3 - 
10 (chlorodif luoromethyl ) -lH-pyrazole; 

1- [4- (methylsulfonyl) phenyl] -5- (phenyl) -3- 

( chlorodif luoromethyl ) -lH-pyrazole; 
1- [4- (methylsulfonyl) phenyl] -5- (4-f luorophenyl) -3- 

(dif luoromethyl) -lH-pyrazole; 
15 1- [4- (methylsulfonyl) phenyl] -5- (4-chlorophenyl) -3- 

(dif luoromethyl) -lH-pyrazole; 
1- [4- (methylsulfonyl) phenyl] -5- (4 -bromophenyl) -3- 

{ dif luoromethyl) -lH-pyrazole; 
1- [4- (methylsulfonyl) phenyl] -5- (4-iodophenyl) -3- 
20 ( dif luoromethyl ) -lH-pyrazole; 

l-[4- (methylsulfonyl) phenyl] -5- (phenyl) -3- 

( dif luoromethyl) -lH-pyrazole ; 
1-14- (methylsulfonyl) phenyl] -5- (4-f luorophenyl) -3- 

(pentaf luoroechyl) -lH-pyrazole; 
25 1- [4- (methylsulfonyl) phenyl] -5- (4-chlorophenyl) -3- 

(pentaf luoroethyl) -lH-pyrazole; 
1- [4- (methylsulfonyl) phenyl] -5- (4 -bromophenyl) -3- 

(pentaf luoroethyl) -lH-pyrazole; 
l-[4- (methylsulfonyl) phenyl] -5- (4-iodophenyl) -3- 
30 (pentaf luoroethyl ) -lH-pyrazole; 

1- [4- (methylsulfonyl) phenyl] -5- (phenyl) -3- 

(pentaf luoroethyl ) pyrazole ; 
l-[4- (methylsulfonyl) phenyl] -5- (4-f luorophenyl) -3- 

(heptaf luoropropyl) -lH-pyrazole ; 
35 1-14- (methylsulfonyl) phenyl] -5- (4-chlorophenyl) -3- 

(heptaf luoropropyl) -lH-pyrazole ; 
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1- [4- '.mechylsulfonyi) phenyl] -5- (4-bromophenyi) -3- 
iheptaf luoropropyl} -iH-pyrazole; 

l-[4- imethylsulfonyl) phenyl] -5- (4-iodophenyl) -3- 
(heptaf luoropropyl) -IH-pyrazole; and 
5 l-[4- (mechylsulfonyi) phenyl] -5- (phenyl) -3- 

(heptaf luoropropyl) -IH-pyrazole. 

17. The method of Claim 15 wherein said 
compound is 1- [4- (methylsulf onyl) phenyl] -5- (4- 

10 fluorophenyl) -3-trif luoromethyl-lH-pyrazole, or a 
pharmaceutically-acceptable salt thereof. 

18. The method of Claim 14 for use in treatment 
of inf lammacion. 

15 

19. The method of Claim 14 for use in treatment 
of an inflammation-associated disorder. 

20. The method of Claim 19 wherein the 
20 inflammation-associated disorder is arthritis. 

21. The method of Claim 19 wherein the 
inflammation-associated disorder is pain. 



25 22. The method of Claim 19 wherein the 

inflammation-associated disorder is fever. 



INTERNATIONAL SEARCH REPORT 



Intern; Application No 

PCT/US 94/12718 



A. CIASSIFICATION OF SUBJIiCT MATTER 

IPC 6 C07D231/12 A61K31/415 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. I Ilil.DS SI-ARCHF.D 



Minimum documentation searched (classificauon system followed by classification symbols) 

IPC 6 C07D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the mtcmauonal search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDI-.KKD TO III: RIUJ-VANT 



Category * Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP.A.O 418 845 (FUJISAWA PHARMACEUTICAL 

CO., LTD.) 27 March 1991 

cited in the application 

see page 55; claim 1 

see page 42; example 25 

see page 21, line 54 - page 22, line 12 

EP.A.O 554 429 (FUJISAWA PHAMACEUTICAL 

CO., LTD.) 11 August 1993 

cited in the application 

see page 29; examples 29.2,29.3 

see page 16, line 36 - line 52 

-/-- 



1-22 



1-22 



Kurthcr documents arc listed in the continuation of box C. 



m 



Patcni family mcmhcrs arc listed in annex. 



* Special categories of atcd documents : 



*A* document defining the general state of the art which is not 

considered to be of particular relevance 
"K* earlier document hut published on or after the international 

filing date 

*!/ document which may throw doubts on priority daim(s) or 
which is atcd to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published pnor to the international filing date but 
later than the priority date claimed 



T later document published after the international filing date 
or priority date and not in conflict with the application but 
atcd to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

document member of the same patent family 



Date of the actual completion of the international search 



16 February 1995 



Dale of mailing of the international search report 

-1. ia 35 



Name and matting address of the ISA 



Authorized officer 



European Patent Office, P. II. 5818 Patcntlaan 2 
NL* 228011V RipGwijk 
Tel. ( » 31-70) 340-2040, Tx. 31 651 cpo nl, 
l-ax: ( - 31-70)340-3016 



Fink, D 



Form PCT/ISAV210 <«econd f beet) (July 1993) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT ^ AppUcatIon No 

PPT/U^ Q4/12718 


C.(C;onUnuaUon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


CA,A,1 130 808 (R.G. MICETICH ET AL.) 31 
August 1982 

cited in the application 
see page 12 - page 13; claims 1,6 
see page 8 - page 9; example 2 
see page 5, line 11 - line 13 


1-22 



Form PCT.1SA.210 (continuation of second sheet) (July I992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

»...ormaUon on patent family members 



Intern.- , Application No 

PCT/US 94/12718 



Palcni document 
cited in search report 



Publication 
date 



Patent family 
membcr(s) 



Publication 
date 



AU-B- 


637142 


20-05-93 


AU-A- 


6307290 


18-04-91 


CN-A- 


1050382 


03-04-91 


JP-A- 


3141261 


17-06-91 


US-A- 


5134142 


28-07-92 



EP-A-0418845 



27-03-91 



EP-A-0554429 


11-08-93 


DE-A- 


4127810 


25-02-93 




W0-A- 


9304387 


04-03-93 






JP-T- 


6501790 


24-02-94 


CA-A-1 130808 


31-08-82 


N0NE 







Form PCT ISA/210 {patent ftmlly utnei) (July 1993) 



